Commonly reported complications of disseminated varicella zoster virus (VZV) infections in severely immunocompromised patients (eg stem cell transplant recipients) include VZV pneumonia, encephalitis and hepatitis. Progressive outer retinal necrosis (PORN) is described as a distinct form of VZV necrotizing chorioretinitis and is found almost exclusively in patients with acquired immunodeficiency syndrome (AIDS). [1] [2] [3] [4] However, a few cases in non-AIDS patients have been reported. These patients were immunocompromised due to therapy for idiopathic thrombocytopenic purpura (ITP), cutaneous non-Hodgkin's lymphoma, rheumatoid arthritis and renal transplantation. 1 To our knowledge no case of PORN, with laboratory confirmation of VZV involvement, occurring after allogeneic stem cell transplantation (allo-SCT) has been reported until now. Here, we report a laboratory confirmed case of PORN following disseminated VZV infection in an allo-SCT patient.
A 24-year-old patient with relapse of T-lymphoblastic lymphoma received a haplo-identical allo-SCT with peripheral stem cells from his brother. The VZV serostatus prior to transplantation for both donor and recipient was positive (D þ /R þ ); Cytomegalovirus (CMV) serostatus for donor and recipient was positive and negative, respectively, (D þ /RÀ) and human immunodeficiency virus (HIV) serostatus was negative for the donor and recipient. The conditioning regimen consisted of total body irradiation (9 Gy), thiotepa (5 mg/kg for 2 days), fludarabine (40 mg/m 2 for 4 days) and ATG (10 mg/kg for 4 days). Neutrophil and platelet engraftment was rapid and no signs of graft-versus-host disease (GVHD) were observed. Starting at 40 days after transplantation the patient presented with recurrent episodes of generalized cutaneous herpes zoster, initially with a dermatomal distribution of skin lesions on the right lateral chest and subsequently with dissemination of these lesions to the trunk and arms. The episodes of localized herpes zoster were treated with oral valaciclovir 1000 mg t.i.d for 10 days resulting in the disappearance of all lesions. The disseminated infections were treated with intravenous aciclovir 10 mg/kg t.i.d. for 8 days, after which all lesions resolved. After recovery from the last episode of generalized zoster, the patient was discharged with oral valaciclovir 1000 mg t.i.d. as maintenance therapy (see Figure 1 for an overview of treatment episodes). After 4 weeks, the patient reported visual loss in the left eye while still on oral valaciclovir. Ophthalmic examination of the left eye revealed a visual acuity of 0.2, faint aqueous flare and the presence of cells in the anterior segment, and a very few vitreous cells.
Fundus examination of the left eye showed small yellow chorioretinal inflammatory dots and an exudative retinal detachment extending from the inferior retina towards the papilla and macula; no optic disc edema was noticed (Figure 2a) . Ophthalmic examination of the right eye was without any abnormalities. Nucleic acid detection with PCR performed on left anterior chamber fluid was positive for VZV DNA and negative for HSV, CMV and EBV DNA. Intravenous aciclovir (10 mg/kg t.i.d.) was resumed and tobradex (oc gtt qid ODS) was administered. Transpars-plana vitrectomy was performed to facilitate retinal attachment by means of silicone oil-vitreous exchange as well as endolaser coagulation, lensectomy and 3601 retinotomy were performed. In the left vitreous fluid again VZV DNA was detected; HSV, CMV and EBV DNA were not detected. During follow-up after surgery, visual acuity of left eye was 1/300, the retina remained attached with silicon oil tamponade, but the yellow/white retinitis showed progression despite intravenous treatment with aciclovir.
After 4 weeks of the start of symptoms in the left eye the patient complained of decreased vision with the right eye and ophthalmic examination of the right eye revealed a visual acuity of 1.0 and an unremarkable anterior segment without vitreous cells. Fundus examination showed coalescing peripheral retinal lesions with temporal opacifying retinal necrosis (Figure 2b ). Again the presence of VZV DNA was demonstrated in right anterior segment fluid and HSV, CMV and EBV DNA were undetectable. Aciclovir was replaced by foscarnet: intravenous (24 mg/ml t.i.d.) and intravitreal in the right eye (1.2 mg/0.05 ml three times a week). Laser coagulation was performed to separate necrotic from healthy retina. After 1 week, signs of recovery (retinal traction) were seen and surgery as carried out for the left eye, was performed. After the operation visual acuity of the right eye dropped to 0.4 but no progression was seen with regard to the retinitis. At 6 months after transplantation, T-cell lymphoma relapsed and after 4 weeks the patient died of progressive lymphoma.
The nature of the retinal lesions (multifocal, coalescing and beginning in the peripheral retina), their rapid progression, the lack of response to treatment, the lack of more prominent inflammatory reaction in vitreous and anterior chambers as well as the involvement of VZV but not other herpes viruses (HSV, CMV, EBV) are typical of PORN. 1 In a majority of previously reported patients, generalized herpes zoster infections were found prior to or coincident with PORN. 2, 3 As such, hematogenous dissemination during herpes zoster eruptions has been suggested as a predisposing factor. 5 It has also been suggested that resistance of VZV to aciclovir may contribute to the pathogenesis of PORN, since the occurrence of aciclovir resistance is known to be relatively common in the course of repeated VZV infections in immunocompromised patients.
With regard to the present case, VZV DNA load in plasma was determined longitudinally by a quantitative real-time PCR using dilution series of reference materials of the QCMD (quality control for molecular diagnostics) VZV proficiency panel as standard. Plasma VZV DNA load in relation to relevant clinical events and aciclovir therapy are shown in Figure 1 . At the time of ocular presentation, no VZV DNA was detectable in peripheral blood. Additionally, no mutations in VZV TK-genes, associated with aciclovir resistance 6 were encountered in DNA extracted from plasma samples and anterior chamber fluid of both eyes. These findings indicate that it is unlikely that either persisting VZV-viraemia, with continuous dissemination to the eye, or aciclovir resistance contributed to the pathogenesis of PORN in this case. Therefore, the 'relative immune privileged' site of the eye must be considered and as such the possible role of local VZV recurrence with local ocular and neural dissemination cannot be ruled out.
In severely immunocompromised patients, such as SCT recipients, herpes zoster can present with unusual manifestations and can cause potentially life-threatening complications such as atypical generalized zoster or abdominal zoster. This case report implies that, although uncommon, VZV necrotizing chorioretinitis should be recognized as another potentially severe complication of disseminated VZV infection after allo-SCT. Awareness of such atypical herpes zoster presentation and appropriate diagnostic studies including ophthalmic examination can facilitate early recognition and initiation of aggressive (antiviral) treatment in order to maintain useful vision for the duration of the patients' life. 
